Introduction
Over the past decade, there has been a dramatic expansion of services in developing countries to prevent and treat human immunodeficiency virus (HIV) infection and acquired immunodeficiency syndrome (AIDS), with substantial support from global health initiatives. During 2000-2008, overall spending on HIV infection and AIDS in low-and middle-income countries increased approximately 10-fold, to US$ 13.7 billion. 1 Rapid and comprehensive responses to the HIV pandemic have substantially improved the health and social well-being of populations in various settings. For example, in the region denoted by the United Nations as Asia and the Pacific, where the burden of HIV infection is second only to that in Africa, there was an average 20% decline in new infections annually during [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . 2 In addition, widespread scale-up of antiretroviral therapy (ART) has encouraged HIV testing and early access to health-care services and has improved health status and quality of life among people living with HIV infection. 3, 4 HIV transmission in this region is driven primarily by three high-risk behaviours: unprotected sex between males and female commercial sex workers, injection opioid use (hereafter, "injection drugs") and unprotected sex between males. Governments can halt and reverse the HIV epidemic and save money if they achieve universal coverage of comprehensive interventions among these high-risk populations. 4 Ensuring sufficient resources is central to the success and sustainability of HIV programmes. However, budget constraints due to the global economic slowdown make it more difficult for governments to effectively fund multiple competing social and health issues. 1 Viet Nam has one of the fastest growing epidemics of HIV infection in Asia and is experiencing economic and epidemiologic transitions. Although the HIV epidemic in Viet Nam is still in a concentrated stage, the potential for a generalized epidemic is increasing, as indicated by a very high prevalence of HIV infection among high-risk groups and by a hidden epidemic among females. [5] [6] [7] [8] Moreover, resources for HIV services mainly involve funding from international donors, which is rapidly decreasing as Viet Nam emerges as a middle-income country. According to projections of the Vietnamese National HIV Strategic Plan for 2011-2015, over this period the total cost of HIV services will increase by 60%, to approximately US$ 150 million. 9 The costs of ART will increase from 6 to 8% per year and the costs of HIV prevention will double. Meanwhile, the government budget can fund only 6 to 12% of the total cost of all HIV-related services. 9, 10 This has created a sense of urgency in efforts to strengthen the health-care system and ensure the sustainability of interventions for the control of HIV infection.
After accounting for contributions from international donors and the national government, Viet Nam remains nearly 50% short of the resources needed to fund HIV services during 2013-2020. The Vietnamese Ministry of Health identified several potential strategies to reduce this deficit, including decreasing costs, improving efficiency and mobilizing resources from a wide variety of sources, such as co-payments from users of health services. 9, 10 Of the HIV-related services currently offered free of charge, there are several reasons why methadone maintenance treatment (MMT) is of great interest for piloting the co-payment strategy. First, Viet Nam has a large population of people who inject drugs and more than two thirds of the estimated 210 000 individuals with HIV infection use injection drugs. [10] [11] [12] Second, the pilot MMT programme in Viet Nam was proven to be a cost-effective component of HIV prevention and treatment services. 11, 13, 14 Third, it will cost approximately US$ 97 million to reach the national target of 65% MMT Objective Willingness to pay for methadone maintenance treatment (MMT) in three Vietnamese epicentres of injection-drug-driven human immunodeficiency virus (HIV) infection was assessed. Methods A convenience sample of 1016 patients receiving HIV treatment in seven clinics was enrolled during 2012. Contingent valuation was used to assess willingness to pay. Interviewers reviewed adverse consequences of injection drug use and the benefits of MMT. Interviewers then described the government's plan to scale up MMT and the financial barriers to scale-up. Willingness to pay was assessed using double-bounded binary questions and a follow-up open-ended question. Point and interval data models were used to estimate maximum willingness to pay. Findings A total of 548 non-drug-users and 468 injection drug users were enrolled; 988 were willing to pay for MMT. Monthly mean willingness to pay among non-drug-users, 347 drug users not receiving MMT and 121 drug users receiving MMT was 10.7 United States dollars [US$] (35.7% of treatment costs), US$ 21.1 (70.3%) and US$ 26.2 (87.3%), respectively (mean: US$ 15.9; 95% confidence interval, CI: 13.6-18.1). Fifty per cent of drug users were willing to pay 50% of MMT costs. Residence in households with low monthly per capita income and poor health status predicted willingness to pay less among drug users; educational level, employment status, health status and current antiretroviral therapy receipt predicted willingness to pay less among non-drug-users. Conclusion Willingness to pay for MMT was very high, supporting implementation of a co-payment programme.
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Willingness to pay for methadone treatment in Viet Nam Bach Xuan Tran coverage among injection drug users by 2015. 11 Assessing the willingness of users to pay for MMT services will help the government determine effective financing mechanisms and contribute to the sustainability of HIV-related interventions in Viet Nam.
Measurement of willingness to pay could be facilitated using revealed-or stated-preference methods. In health services research, contingent valuation, a stated-preference method, has been extensively used in studies of health-care demand. 15 Contingent valuation techniques use survey methods to ascertain individuals' valuations of hypothetical scenarios and determine the maximum amount they would be willing to pay for the service they receive. In studies on HIV infection and AIDS, the use of contingent valuation methods and measurement of willingness to pay is still very limited. Few studies have evaluated patients' willingness to pay for MMT; of these, none was conducted in large epidemics of HIV infection driven by injection drug use and none yielded data that are generalizable to Vietnamese settings. 15, 16 This article reports findings from a multi-site survey to assess factors associated with willingness to pay for MMT on the part of patients with HIV infection who had a current or past history of injection drug use (hereafter, "drug users") and those with no history of injection drug use but at least one family member who was assumed to be a drug user (hereafter, "non-drug-users").
Methods

Survey design and sampling
This study was a part of the 2012 HIV Services Users Survey conducted during January and February 2012 in seven clinics in Hanoi, Hai Phong and Ho Chi Minh City, three Vietnamese epicentres of injection drug use. The survey aimed to inform HIV programme management and policy development in Viet Nam by evaluating various dimensions of quality and outcomes of HIV services from the perspective of patients. A detailed description of the survey design and sampling methods is presented elsewhere. 8, 17 Survey participants comprised inpatients and outpatients with HIV infection who were attending ART clinics in three district health centres, three provincial hospitals and one central hospital. All patients visiting the clinics during the study period were invited to complete the survey and provided written informed consent if they agreed to participate. A convenience sample of 1016 patients was enrolled in the study.
Measures and instruments
Face-to-face interviews were conducted by well-trained surveyors using structured questionnaires to collect data on socioeconomic characteristics, health status, drug use behaviours and willingness to pay for MMT. Interviewers were health-care professionals working in HIV-related sectors, were not affiliated with the clinics where they invited patients to participate and interviewed patients in designated counselling rooms. Monthly per capita household income was self-reported by patients and included all sources of income for each household member. Household expenditures were estimated on the basis of recurring expenses (e.g. food, utilities, rent and education) in the past month and non-recurring expenses (e.g. construction, health care, furniture, travel and entertainment) in the past year. 18 A household's capacity to pay for injection drugs was determined on the basis of the household's non-subsistence spending. 19 Daily expenditures for injection drugs were determined using self-reported data from the year drug users most recently used such drugs and included the costs of heroin and other opiates, needles and other consumable goods. Equivalent costs of these goods in 2011 were estimated. To date, MMT in Viet Nam has been provided free of charge; thus, expenditures associated with injection drugs do not include MMT expenses. 11 Health status in five dimensions (mobility, self-care, usual activities, pain/discomfort and anxiety/ depression) was measured using the five-level EQ-5D (EQ-5D-5L) instrument (EuroQol Group, Rotterdam, Netherlands). 20 Interviewers summarized several aspects of MMT in Viet Nam to ensure that patients had sufficient background knowledge before completing the willingness to pay valuation. Interviewers first reviewed the adverse consequences of injection drug use (e.g. increased risk of HIV transmission, stigma and economic hardship) 3, 7, 21, 22 and the delivery and benefits of MMT (e.g. effectiveness, cost-effectiveness and improved access to health-care services). 14, 23, 24 Interviewers then summarized the government's plan for scaling up MMT. 11, 25 Although MMT was free as of 2012, interviewers concluded the summary by asserting that, because of decreasing international funding, it will be difficult for the government to expand treatment coverage. Double-bounded dichotomouschoice questions backed by an openended question were used to elicit willingness to pay for MMT. Each patient was first asked whether they were willing to pay US$ 30 monthly for MMT. This initial price was the estimated unit cost for one month of MMT during the pilot MMT programme. 11, 14 If the patient was willing to pay US$ 30 monthly, the interviewer asked whether they were willing to pay double the initial price. If the patient was unwilling to pay US$ 30 monthly, the interviewers asked whether they were willing to pay half the initial price. The question was repeated until the amount that the patient was willing to pay was four times or one fourth the initial price. Patients were then asked, "What is the maximum price you would be willing to pay per month for methadone maintenance treatment?"
Statistical analysis
Student t and χ 2 tests were used to examine differences in characteristics associated with injection drug use between drug users who were and those who were not receiving MMT. Because willingness to pay was determined on the basis of double-bounded and open-ended questions, a mixture of censored and uncensored data was generated. An interval data model and a simple Tobit model were used to estimate the average amount different patient groups were willing to pay for MMT. 26 In multivariate analysis, determinants of patients' willingness to pay were examined using a-priori-defined socio-demographic characteristics (sex, age, education, marital status and employment status), economic status (per capita household income and capacity to pay), injection drug use behaviours (current use, history of drug rehabilitation programme enrolment, years since first injection drug use and frequency and expense of injection drug use), clinical characteristics (HIV disease stage, CD4+ T-cell count, duration of ART and current receipt of MMT) and health status (slight or worse problems reported in all five EQ-5D-5L dimensions). The reduced model was 
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Results
Participant characteristics
Of 1016 patients, 46.1% were drug users, 36.2% were female, 45.0% completed high school, 64.0% were living with spouses or partners and more than 70% were self-employed or had a stable job. A total of 88.8% were receiving ART, with a mean treatment duration of 3 years.
Mean monthly per capita income (± standard deviation) among patients' households was US$ 99.6 ± 79.6. Table 1 describes drug use behaviours among 468 drug users. The mean daily frequency of injection drug use during the most recent period of use was 2 episodes (95% confidence interval, CI: 1.8-2.2), with a mean daily cost of US$ 18.6 (95% CI: 14.4-22.8), or approximately US$ 540 monthly. The Viet Nam Ministry of Health completed the pilot MMT cohort study just before initiation of the 2012 HIV Services Users Survey and planned to scale up the MMT programme during 2012-2020. 11 As such, only 121 drug users (25.9%) were receiving MMT. Drug users who were receiving MMT used injection drugs more often and had more admissions in drug rehabilitation programmes than drug users who were not receiving MMT.
Willingness to pay
The proportion of patients willing to pay for MMT was high and ranged from 93.3 to 98.2% ( Table 2 ). The mean amount that patients were willing to pay was US$ 15.9 per month (95% CI: 15.9 13.6-18.1) and varied across patient groups. Mean willingness to pay for MMT among nondrug-users, drug users not receiving MMT and drug users receiving MMT was US$ 10.7, US$ 21.1 and US$ 26.2 per month, respectively, which is equivalent to 35.7%, 70.3% and 87.3% of MMT costs per person, respectively. Current drug users who had been enrolled in a drug rehabilitation programme were willing to pay more than others for MMT. Table 3 shows that the percentage of patients who were willing to pay 20% and 50% of MMT costs was 37.1% and 26.2%, respectively, among non-drugusers; 57.5% and 46.1%, respectively, among drug users not receiving MMT; and 67.5% and 56.4%, respectively, among drug users receiving MMT. Table 4 presents findings of reduced multivariate models used to determine factors associated with willingness to pay for MMT. Drug users were willing to pay a smaller amount for MMT if they were living in households with a lower monthly per capita income, had symptomatic HIV infection and reported having mobility problems. Non-drug-users were willing to pay a smaller amount for 
Discussion
This study assessed willingness to pay for MMT among patients with HIV infection in three Vietnamese epicentres of injection-drug-driven HIV infection. The majority of patients expressed a willingness to pay for this service. Low per capita income in the household and poor health status predicted a willingness to pay less among drug users; having a lower educational level, being unemployed, having poorer immune status, being on ART and having anxiety or depression were associated with willingness to pay less among non-drug-users. This is the first study to report the costs of injection drug use among HIVinfected individuals in Viet Nam. Drug users spent an average of US$ 540 per month for opiates, approximately five times the average income per household resident, which places an enormous economic burden on households that are affected by both HIV infection or AIDS and addiction. The findings of this study provide evidence of the benefits of MMT: more than 80% of drug users receiving MMT were not currently using injection drugs and the treatment cost was only 5% of the self-reported costs of injection drugs. 11, 14, 23 The observation that patients were willing to pay an average of US$ 15.9 per month for MMT, or 53% of the costs per person, suggests that they also perceived benefits of MMT.
Willingness to pay in this study is higher than that observed in a survey of the general population in Taiwan, China, where the willingness to pay for drug abuse services was approximately US$ 3.3 per month. 15 Bishai et al. estimated a willingness to pay a greater monthly amount for drug rehabilitation in Baltimore, Maryland (US$ 29.2-68.4). 16 However, the proportion of patients in that study who were willing to pay the mean per capita income in their household was as high as 16%. This could be because in large injection-drug-driven HIV epidemics, many patients and their households are inordinately hard hit by the twin epidemics of HIV and drug abuse. The deteriorated health status, diminished social well-being and substantial economic burden of drug abuse could be highly correlated with a willingness to pay more for addictionrelated health care. 15, 16, 28, 29 The findings of this study have several implications. First is the potential for charging co-payments for MMT to ensure the sustainability of HIV-related interventions in Viet Nam. During the study period, co-payment for MMT was piloted in a clinic in Hai Phong City, where patients paid US$ 10.5 per month. Findings reported here suggest that a co-payment of US$ 15 per month would be acceptable, although a subsidy for low-income individuals should be considered. Second, injection drug users with mobility problems were willing to pay significantly less than those without mobility problems. These individuals composed 45% of surveyed injection drug users, which suggests the importance of decentralizing MMT to reduce geographical barriers to care. Finally, injection drug users who experienced other types of drug rehabilitation before taking MMT were more willing to pay for treatment and willing to pay a much greater amount than injection drug users with no history of drug rehabilitation. This indicates a possible preference for MMT among patients who are seeking therapy for drug abuse. 23 The study's strengths include its large sample size and recruitment at central, provincial and district clinics in three Vietnamese epicentres of injection-drug-driven HIV infection. In addition, the point and interval statistical approach were used, accounting for 
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Willingness to pay for methadone treatment in Viet Nam Bach Xuan Tran both uncensored and censored data that could increase the willingness to pay estimates. 26 Nonetheless, there are several limitations to this study. First, a convenience sample was used, which limits the generalizability of the study. Second, the sample did not include drug users who were HIV negative and those who had not accessed health-care services. Previous studies have shown that patients' health status influenced their willingness to pay. 15 This study was conducted soon after Viet Nam piloted its MMT programme and decided to expand its coverage. 11 As such, drug users who were not in care might not have been aware of the availability of MMT and did not have access to the service, since slots were limited, making it unfeasible to survey non-treated drug users. Finally, contingent valuation is subject to potential biases. For example, responses to the follow-up questions may lead to willingness to pay estimates that differ from the willingness to pay estimates from the first valuation question. 15, 28, 29 In addition, patients might avoid any responses that may be detrimental to them. 28 To minimize social desirability biases, patients were interviewed by surveyors who were not affiliated with the selected clinics, who were well trained in interviewing substance abusers and who clearly explained the purposes of the study and the confidentiality of patients' responses before starting the interview.
In conclusion, rates of willingness to pay and the amount patients were willing to pay for MMT were high in this convenience sample of HIV-infected patients. These findings support the implementation of a co-payment model in MMT clinics in Viet Nam and also provide a foundation for broader assessment of willingness to pay among various patient groups for different service delivery models in Viet Nam. ■ 
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Willingness to pay for methadone treatment in Viet Nam Bach Xuan Tran вопросов, предполагающих два варианта ответа, и следующего за ними вопроса с описательным ответом оценивалась готовность пациентов платить. Для оценки максимальной готовности платить использовались точечные и интервальные модели данных. Результаты В общей сложности в исследовании приняли участи 548 лиц, не употребляющих наркотики, и 468 потребителей инъекционных наркотиков; 988 из них были готовы платить за ПМТ. Среднемесячная готовность платить среди лиц, не употребляющих наркотики, 347 потребителей наркотиков, не получающих ПМТ, и 121 потребителей наркотиков, получающих ПМТ, составила 10,7 долл. США (35,7% стоимости терапии), 21,1 долл. США (70,3%) и 26,2 долл. США (87,3%), соответственно (в среднем: 15,9 долл. США; 95% доверительный интервал, ДИ: 13,6-18,1). 50% потребителей наркотиков были готовы оплачивать половину стоимости ПМТ. Проживание в семьях с низким месячным доходом на члена семьи и плохое состояние здоровья снижали готовность платить среди потребителей наркотиков, а уровень образования, занятость, состояние здоровья и текущее получение антиретровирусной терапии снижали готовность платить среди лиц, не употребляющих наркотики. Вывод Готовность платить за ПМТ была очень высокой, что свидетельствует в пользу реализации программы совместной оплаты.
Resumen
La disposición a pagar por el tratamiento de mantenimiento con metadona en los epicentros de la infección por VIH contraída por el consumo de drogas por vía intravenosa en Vietnam Objetivo Se evaluó la disposición a pagar por el tratamiento de mantenimiento con metadona (TMM) en tres epicentros de la infección por el virus de la inmunodeficiencia humana (VIH) contraída por el consumo de drogas por vía intravenosa en Viet Nam. Métodos En 2012, se inscribió una muestra de 1016 pacientes que recibían tratamiento contra el VIH en siete clínicas. Se empleó una valoración contingente para evaluar la disposición a pagar. Los entrevistadores estudiaron las reacciones adversas por el uso de drogas inyectables y los beneficios del tratamiento de mantenimiento con metadona. A continuación, describieron el plan del gobierno para ampliar el tratamiento de mantenimiento con metadona, así como las barreras financieras para dicha ampliación. Se evaluó la disposición a pagar mediante la realización de preguntas dicotómicas binarias y de una pregunta abierta de seguimiento. Se emplearon modelos de datos de punto y de datos de intervalo para estimar el grado máximo de disposición a pagar. Resultados Se inscribieron un total de 548 no consumidores de drogas y 468 consumidores de drogas inyectables; 988 estaban dispuestos a pagar por el tratamiento de mantenimiento con metadona. La disposición media mensual a pagar entre los no consumidores, 347 consumidores de drogas que no recibían tratamiento de mantenimiento con metadona y 121 consumidores de drogas que recibían tratamiento de mantenimiento con metadona fue de 10,7 dólares estadounidenses [US$] (35,7% de los costes de tratamiento), US$ 21,1 (70,3%) y US$ 26,2 (87,3%), respectivamente (media: US$ 15,9; intervalo de confianza del 95%, IC: 13,6 a 18,1). El cincuenta por ciento de los consumidores de drogas estaba dispuestos a pagar el 50% de los costes del tratamiento de mantenimiento con metadona. Se predijo una menor disposición a pagar entre los consumidores de drogas procedentes de unidades familiares con un ingreso mensual per cápita bajo y con un estado de salud precario. El nivel educativo, la situación laboral, el estado de salud y la recepción de la terapia antirretroviral actual predijeron una menor disposición a pagar entre los no consumidores de drogas. Conclusión El grado de disposición a pagar por el tratamiento de mantenimiento con metadona era muy alto, lo que respalda la puesta en marcha de un programa de copago.
